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DETAILED ACTION 

1. Currently, claims 1, 4, 6-22, 24-25 are pending in the instant application. Claims 2-3, 5, 
and 23 have been canceled. Claim 25 has been added while claims 4, 6-7, 22, and 24 are 
withdrawn. This action is written in response to applicant's correspondence submitted 
12/21/2010. All the amendments and arguments have been thoroughly reviewed but were found 
insufficient to place the instantly examined claims in condition for allowance. The following 
rejections are either newly presented, as necessitated by amendment, or are reiterated from the 
previous office action. Any rejections not reiterated in this action have been withdrawn as 
necessitated by applicant's amendments to the claims. The text of those sections of Title 35, U.S. 
Code not included in this action can be found in a prior Office action. This action is FINAL. 

2. The rejection of claims 1, 5, 8-21, and 24 under 35 USC 112, 2nd paragraph are 
withdrawn in view of the amendment to the claims. 

Specification 

3. The disclosure is objected to because of the following informalities: the specification 
spacing between words in the specification needs to be corrected. Applicant is required to 
review the entire specification and correct any spacing errors between letters and words. For 
example pg. 23, 25, 27. 

Appropriate correction is required. 
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Maintained Rejections 
Claim Rejections - 35 USC § 112/Enablement 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 1, 8-21, and 24-25 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a method of screening for increased likihood of colorectal 
cancer in a human patient comprising: 

(i) obtaining a biological sample comprising colorectal cells from the patient, 

(ii) determining a methylation level of ALX4 and TPEF in the sample, and 

(iii) comparing the methylation level of ALX4 and TPEF in the sample with the 
methylation level in normal colorectal cells, wherein a higher degree of methylation in the 
sample compared to normal colorectal cells indicates an increased likihood of colorectal cancer, 
does not reasonably provide enablement for the claims as written. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. This 
rejection was previously presented in the office action mailed 06/22/2010 and has been extended 
to the newly added claim and amended claims. 



Factors to be considered in determining whether a disclosure meets the enablement 
requirement of 35 USC 1 12, first paragraph, have been described by the court in In re Wands, 8 
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USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized by the board in Ex parte Forman. They include 
(1) the quantity of experimentation necessary, (2) the amount of direction or guidance 
presented, (3) the presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in the art, (7) the 
predictability or unpredictability of the art, and (8) the breadth of the claims." 

Breadth of the claims 

The claims are draw to a method of detecting colorectal cell proliferative disorders or 
metastasis comprising determining CpG methylation status of ALX4 and TPEF in a subject and 
comparing the methylation status with that of normal colorectal DNA sample wherein a 
difference in methylation status between the sample and normal sample is indicative of the 
presence or absence of a colorectal cell proliferative disorder or metastasis. Dependent claims 
limit the sequences detected by hybridization or PCR as well as limit the type of biological 
sample. 

Claim 25 is drawn of determining increased likelihood of colorectal cancer in a subject 
comprising determining CpG methylation status of ALX4 and TPEF in a subject and comparing 
the methylation status with that of normal colorectal DNA sample wherein a higher degree of 
methylation in the sample compared normal sample is indicative of increased likelihood of 
colorectal cancer. Claim 25 is drawn to any subject, human or non-human. 

The claims therefore are broadly drawn to detecting any colorectal cell proliferative 
disorder and metastasis in any subject, human or non-human by detection of any difference in 
methylated and non-methylated CpG dinucleotides of ALX4 and TPEF in any sample. When 
the claims are read in light of the specification, the specification does not provide predictable 
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guidance and the art, as presented below, that such correlations are unpredictable. 
Nature of the Invention 

The invention is in a class of invention which the CAFC has characterized as "the 
unpredictable arts such as chemistry and biology." Mycogen Plant Sci., Inc. v. Monsanto Co., 
243 F.3d 1316, 1330 (Fed. Cir. 2001). 

Teachings in the Specification and state of the art 

The specification asserts that the invention provides a method of determining based on at 
least distinguishing the methylation state of a gene panel for detection of colon cell proliferative 
disorders with high sensitivity and specificity. The specification asserts that the use of bisulfite 
technique with one or more methylation assay determines the methylation status of CpG 
dinucleotides sequences of at least two genes, ALX4 and TPEF (see pg. 13) However, the 
instant specification has not provided any guidance as to which CpG dinucleotides are associated 
with colorectal cell proliferation or metastasis. The instant specification has not provided any 
guidance as to which methylation states must be detected to be associated with each particular 
colorectal cell proliferative disorder. The instant specification has not provided any guidance as 
to which differences in methylation are associated with presence or absence of colorectal cell 
proliferative disorders or metastases. 

The specification provides figures; however, none of these figures are drawn to CpG sites 
within ALX4 and TPEF. Specifically these figures disclose degree of methylation but not 
methylation status of CpG sites. Therefore the drawings in the instant application do not provide 
guidance to the detection of colorectal cell proliferative disorder by determining any CpG 
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methylation status of ALX4 or TPEF. 

The instant specification does not provide a definition for the term "subject". As such 
"subject" can be considered any species including dog, cat, and human. The instant specification 
has not provided guidance to determine if a correlation of methylation status in one species can 
be extrapolated to any other species. Further the art teaches that such methylation status is 
species dependent. 

The instant specification discloses various methodologies to detect CpG methylation 
status (p. 12-13 and p. 15-17). However, the specification does not disclose the determination of 
colorectal cell disorder by detection of CpG methylation status in ALX4 and TPEF in any of 
these various methodologies. The specification merely provides analysis of increased 
methylation within the ALX4 and TPEF gene is associated with increased likihood of colorectal 
cancer. 

The specification asserts that the present invention provides the use of a bisulfite 
technique for determination of the methylation status of CpG dinucleotides sequences within 
genomic sequences and/or regulatory region of ALX4 and TPEF and that such determination has 
diagnostic and prognostic utility (p. 13). However, the specification has not provided any 
guidance or data for the association of the methylation status of a specific CpG dinucleotides 
sequences within genomic sequences of ALX4 and TPEF and colorectal proliferative disease. 
The art, as described below, teaches that such associations are unpredictable and do no make for 
good cancer diagnostic markers. 

The specification asserts that the instant invention is based upon the analysis of 
methylation status of at least one CpG position of ALX4 and or its regulatory sequence in 
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addition to TPEF (see pg. 14, lines 15-23). The specification asserts that hypermethylation 
within ALX4 and TPEF and/or their regulatory sequence in the form of a panel enable the 
detection of varying degrees of probability of the presence of colon cell proliferative disorders 
and or metastases thereof. However, the specification has not provided any guidance or data for 
the association of the methylation status of CpG of any dinucleotides sequences within genomic 
sequences and/or regulatory sequence of ALX4 and TPEF and any type of colorectal 
proliferative disease. 

The specification provides examples. Example 1 is based upon differential methylation 
of a genomic sequence of ALX4 in DNA from healthy colon, adenomas, and colon 
adenocarcinoma tissue (p. 32 lines 1-5). The instant specification provides method steps to AP- 
PCR (p. 37-38). The specification provides analysis of methylation of TPEF and ALX4 which 
exhibited a high frequency of methylation in primary colon cancer (see table 3). It is noted that 
although example 1 provides analysis and statistically significant results for the association of 
high frequency of methylation in colon cancer compared to normal of the genes TPEF and ALX4 
this does not teach how to determine any presence or absence of colorectal cell proliferative 
disorder or metastases based on "a", one CpG methylation status within any portion of the gene 
of TPEF and ALX4 in any subject, human or non human. 

In summary, the claims are drawn to detection of any colorectal cell proliferative disorder 
or distinguishing between any colorectal cell proliferative disorders in any subject, however, 
the specification does not provide a predictable correlation of any methylation status of SEQ ID 
NO. 6 or 21 to such a correlation. 
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The predictability or unpredictability of the art and degree of experimentation 

Ehrlich et al. (2002 Oncogene Vol 21 p. 5400) teaches that hypomethylation and 
hypermethylation of DNA are relative terms and demote less or more methylation than in some 
standard DNA (p. 5400 last paragraph). Ehrlich et al. teaches that there are considerable 
differences in the amounts and distribution of DNA methylation among different vertebrate 
tissues because DNA methylation is not only species- specific but also tissue-specific (p. 5400 
last paragraph). Therefore the association in one species of CpG islands to cancer type cannot be 
extrapolated to any species predictably. Because the distribution of DNA methylation varies 
between species it is not predictable that the same methylation status differences observed in one 
species is correlative in another species. 

The art teaches that there is an unpredictability based on reference comparison and 
sample type. 

Ehrlich et al. teaches that therefore unless the studied tumor DNA is being compared to a 
relatively pure population of cells which is know to be the cell of origin of the tumor it is best to 
use DNA from a variety of normal tissues as the control (p. 5401 1 st column 1 st paragraph). 
Ehrlich et al. teaches that also in identifying cancer-specific differences in genome methylation 
that the studied cells should be uncultured cell populations because of the frequent changes in 
DNA methylation that occur upon cell culture (p. 5401 1 st paragraph). Therefore Ehrlich et al. 
teaches that not all cell populations (e.g. samples) have the same correlation to methylation. 

Ehrlich et al. teaches that how early DNA hypomethylation can be detected during 
tumorigenesis may depend on the type of tumor as well as the individual tumor sample (p. 5401 
2 nd column 1 st paragraph). Therefore the art teaches that there is unpredictability in diagnosing 
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cancer in any sample type and such correlations are sample specific. 

The art teaches that the correlation of methylation statues to cancer is unpredictable. 
Ehrlich et al. teaches that a correlation to cancer would not have been found in only one CpG 
island and one normal tissue type was used. 

Ehrlich et al. teaches that hypermethylation of 12 CpG islands at the 5' end of tumor 
suppressor genes was investigated in a methylation sensitive PCR of 600 cancers (p. 5403 1 st 
paragraph). Ehrlich et al. teaches that cancer-associated hypermethylation was found in most 
tumors of a given type in at least a few of the CpG islands however the pattern of which CpG 
islands are hypermethylation varied with the kind of cancer (p 5403 1 st paragraph). Ehrlich et al. 
teaches that this hypomethylation probably would have been missed if the analysis for 
methylation had not been quantitative and had not included a variety of normal tissue DNAs (p. 
5408 1 st full paragraph last sentence). 

The art teaches that generally methylation is not used for diagnostic markers. 

Cottrell (clinical Biochemistry 2004 Vol. 37 p. 595) teaches that because methylation- 
based markers are not routinely used in clinical labs, the methodology has not been fully 
optimized, validated, and standardized. Cottrell et al. teaches that most of the methylation 
methods rely on bisulfite treatment protocol which must meet strict requirements for consistency 
and performance (p. 601 1 st column 2 nd full paragraph). Cottrell et al. teaches that in order to 
discover optimal markers and crease successful assays, there will need to be clearly defined 
clinical questions, sample sets, and methodologies coupled with the current methylation 
technologies (p. 601 1 st column last paragraph). 
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Amount of Direction or Guidance Provided by the Specification 

The specification does not provide any specific guidance as to how to detect the presence 
or absence of any colorectal proliferative disorder or metastases by determining a CpG 
methylation status of ALX4 and TPEF in any animal. The specification does not provide any 
data to the association of methylation status of ALX4 and TPEF in any subject to colorectal 
proliferative disorder. The specification does provide guidance that a higher degree of 
methylation of ALX4 and TPEF compared to normal colon cells is associated with increased risk 
of colon cancer however this does provide any guidance to determine the presence or absence of 
any type of colorectal proliferative disorder or metastases in any subject, human or non-human. 
The art teaches that methylation markers are not used as diagnostic markers because of the 
unpredictability in determining methylation status. The art teaches that methylation is species 
and tissue dependent. The art teaches that such correlations can not be extrapolated between 
cancer types. The art teaches that multiple reference samples must be used and multiple CpG 
islands. 

The skilled artisan, therefore, would have to perform undue experimentation to determine 
the correlation of colorectal cell proliferative disorder and metastases in any subject based on 
methylation status of ALX4 and TPEF. 

Quantity of Experimentation 

The quantity of experimentation in this area is extremely large since there is significant 
number of parameters, which would have to be studied prior to being able to practice the claimed 
invention as broadly as written. The skilled artisan would have to determine which CpG islands 
in ALX4 and TPEF were correlative to colorectal cell proliferative disorders. The skilled artisan 
would have to test methylation status in many species without an expectation of a predictable 
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success in of detection in each species type. The skilled artisan would have to test multiple 
sample types and CpG islands in multiple types of colorectal cell proliferative disorders. The 
skilled artisan would have to detect multiple reference samples. 

This would require significant inventive effort, with each of the many intervening steps, 
upon effective reduction to practice, not providing any guarantee of success in the succeeding 
steps. 

Level of Skill in the Art 

The level of skill in the art is deemed to be high. 
Conclusion 

Case law has established that '(t)o be enabling, the specification of a patent must teach 
those skilled in the art how to make and use the full scope of the claimed invention without 
'undue experimentation.'" In re Wright 990 F.2d 1557, 1561. In re Fisher, 427 F.2d 833, 839, 
166 USPQ 18, 24 (CCPA 1970) it was determined that '(t)he scope of the claims must bear a 
reasonable correlation to the scope of enablement provided by the specification to persons of 
ordinary skill in the art". The amount of guidance needed to enable the invention is related to the 
amount of knowledge in the art as well as the predictability in the art. Furthermore, the Court in 
Genetech Inc. v Novo Nordisk 42 USPQ2d 1001 held that '(I)t is the specification, not the 
knowledge of one skilled in the art that must supply the novel aspects of the invention in order to 
constitute adequate enablement". 

In the instant case, the specification does not provide a predictable correlation of any 
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CpG methylation status change in SEQ ID NO. 6 or 21 in any subject to detect colorectal cell 
proliferative disorder or to distinguish between colorectal cell proliferative disorders. Further, 
the art teaches that this correlation would be different depending on the number of CpG islands 
tested and the reference samples which were compared. 

Accordingly, in view of the unpredictability in the art, and the lack of disclosure in the 
specification and in the prior art and the unpredictability of the art, it would require undue 
experimentation for one of skill in the art to make and use the claimed invention. 

Response to Arguments 
5. Applicant's arguments filed 12/21/2010 have been fully considered but they are not 
persuasive. The response asserts that amended claim 1 conform with the examiner's suggested 
claim language on page 5 of the office action. The response provides no further traversal. It is 
noted that the examiner's suggested claim language, in the enabled scope included a human 
subject and method for screening for increased likihood of colorectal cancer. Claim 1 has not 
been amended to limit the subject to human nor is claim 1 limited to screening for increased 
likihood of colorectal cancer. Currently claim 1 as amended is broadly drawn to detection of 
presence or absence of colorectal cell proliferate disorder or metastasis and as stated in the 
rejection above the instant specification is not enabled for detecting the presence or absence of 
the broad genus of colorectal cell proliferative disorders or metastasis by methylation of ALX4 
and TPEF. It is noted that if claim 25 were limited to human subject, claim 25 would be 
allowable. For these reasons, and the reasons made of record in the previous office actions, the 
rejection is maintained . 
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Conclusion 

6. No claims are allowed. 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisoiy action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarae Bausch whose telephone number is (571)272-2912. The 
examiner can normally be reached on M-F 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Nguyen can be reached on (571) 272-0731. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application 
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or proceeding should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be viewed in the Patent Application Information 
Retrieval system (PAIR) can now contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of the problem within 5-7 business days. Applicants 
can also check PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system provides Internet-based access to patent application status and 
history information. It also enables applicants to view the scanned images of their own application file folder(s) as well as general patent 
information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 



/Sarae Bausch/ 

Primary Examiner, Art Unit 1634 



